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6th	grade 0.149 0.140 
7th	grade 0.147 0.145 
8th	grade 0.190 0.138 
Table	1:		Rates	of	DM	usage	per	sentence	(0=absent;	1=DM	
present) 
 
Modeling	the	binary	outcome	of	DM	presence/absence	does	
not	permit	us	to	test	how	the	rate	of	different	DM	categories	
varies	across	subject	area	and	grade	level	(because	the	question	
of	how	DM	category	influences	DM	usage	is	not	defined	for	the	
sentences	with	no	DM).		To	address	this,	we	calculated	the	
proportion	of	sentences	in	each	section	(with	its	unique	ID)	that	
contained	a	contrastive	marker,	an	elaborative	marker,	an	
inferential	marker,	and	a	temporal	marker.			The	means	of	these	
by-section	proportions	are	shown	in	Figures	1	and	2	to	illustrate	
how	the	distribution	of	DM	categories	varies	by	subject	area	and	
grade	level.		Note	that,	in	each	grade	level	for	each	subject	area,	
the	4	colored	bars	(i.e.,	the	4	DM	categories)	sum	together	to	give	
the	overall	rate	of	DM	usage	that	is	depicted	in	the	corresponding	
cell	of	Table	1. 
 
 
 
Fig	1:		Science	rate	of	DM	usage	across	DM	categories,	calculated	
by	section	(0%	is	no	sentences	in	a	section;	100%	is	all	sentences	
in	a	section) 
 
Fig	2:		Social	Studies	rate	of	DM	usage	across	DM	categories,	
calculated	by	section	(0%	is	no	sentences	in	a	section;	100%	is	all	
sentences	in	a	section) 
 
For	the	question	of	what	factors	influence	the	proportion	of	
DMs	that	are	present,	the	linear	regression	again	showed	a	main	
effect	of	subject	area,	whereby	science	yields	slightly	higher	
proportions	of	DMs	than	social	studies	(Coeff=	-0.123;		
t-val=-11.70;	p<0.001).		The	slight	increase	in	the	proportion	of	
DMs	across	grade	levels	reaches	significance	in	this	model	
	(Coeff=-0.028	;	t-val=-5.14;	p<0.05).		As	Figures	1	and	2	show,	not	
all	DM	categories	are	used	with	equal	frequency.		Treating	
Elaborative	markers	as	the	baseline,	the	model	shows	that	there	
are	significantly	more	Contrastive		(Coeff=0.883;	t-val=	36.86;	
p<0.001)	and	Inferential		(Coeff=0.404;	t-val=	13.12;	p<0.001)	
markers	than	Elaborative	and	significantly	fewer	Temporal	
markers		(Coeff=-0.878;	t-val=-	21.85;	p<0.001).		 
As	Figures	1	and	2	also	show,	the	most	striking	difference	
between	the	subject	areas	is	the	different	rates	of	usage	of	the	4	
DM	categories.		This	is	apparent	in	the	significant	subject-area	X	
marker-category	interactions:		compared	to	the	Elaborative	
baseline,	Contrastive	markers	are	more	frequent	in	SS	than	in	
Science	(Coeff=0.429;	t-val=32.89;	p<0.001)	as	are	Temporal	
markers		(Coeff=0.453;	t-val=25.70;	p<0.001),	whereas	Inferential	
markers	are	more	frequent	in	Science	than	in	SS		(Coeff=-0.506;		
t-val=-30.05;	p<0.001).		There	are	also	differences	by	grade	level.	
	For	one,	proportions	increase	across	grade	levels	for	Science	but	
not	SS	(subject-area	X	grade-level	interaction;	Coeff=-.118;	t-val=-
14.01;	p<0.001).		Additionally,	the	proportion	of	Contrastive	
markers	increases	over	grade	levels		(Coeff=0.083;	t-val=15.24;	
p<0.001),	whereas	Temporals	decrease		(Coeff=-0.046;		
t-val=-6.98;	p<0.001);	the	proportion	of	Inferential	markers	
doesn't	change	reliably	over	grades	when	the	data	is	collapsed	
across	subject	area	(Coeff=0.007;	t-val=1.08;	p>.10),	but	the	
subject-area	X	grade-level	X	marker-category	interactions	help	
clarify	this.		The	Contrastive-marker	increase	over	grade	levels	is	
limited	to	SS		(subject-area	X	grade-level	X	Contrastive	interaction:	
	Coeff=0.106;	t-val=9.24;	p<0.01),	whereas	the	Inferential-marker	
increase	over	grade	levels	is	limited	to	Science	(subject-area	X	
grade-level	X	Contrastive	interaction:		Coeff=0.117;	t-val=-	8.46;	
p<0.01),	as	is	the	Temporal-marker	decrease		(subject-area	X	
grade-level	X	Temporal	interaction:		Coeff=0.164	;	t-val=11.64;	
p<0.001). 
 
Scholarly	Significance 
Among	the	literacy	skills	students	require	to	access	science	
concepts,	Yore	and	Shymansky	(1991)	state	that	the	ability	to	
“read	about	science	is	a	critical	skill	to	have	in	order	to	develop	
scientific	literacy”	(p.29).		Furthermore,	as	almost	all	of	what	we	
call	“knowledge”	is	based	on	language	
(Wellington&Osborne,2001;	Hines,Wible,&McCartney,2010)	and	
that,	in	the	end,	doing	science	depends	on	being	able	to	talk	
science	to	ourselves	and	to	others	(Lemke,1990).		Our	findings	
about	discourse-marker	usage	offers	the	education	community	
crucial	information	about	the	variation	and	challenges	inherent	to	
the	language	which	students	encounter	in	textbook	in	different	
content	areas.		 
Much	research	still	needs	to	be	done	to	determine	how	
addressing	language	factors	in	science	instruction	at	the	
secondary	level	can	foster	science	achievement	(Greenleaf	
et.al.,2011;	Fang&Wei,2010).		However,	understanding	features	
of	the	text	itself	could	be	used	to	refine	professional	
developments	for	science	teachers	so	they	can	tailor	instruction	
appropriately	for	students’	literacy	and	comprehension.		For	
example,	the	significantly	higher	frequency	of	inferential	markers	
and	lower	frequency	of	contrastive	markers	might	mean	that	
science	texts	present	science	mostly	as	a	set	of	results	rather	than	
as	processes	in	which		differing	opinions	had	to	be	reconciled.	
	Thus,	science	teachers	would	need	to	supplement	the	textbook	
with	instruction	and	materials	that	model	the	crucial	role	that	
argumentation	plays	in	scientific	findings	
(Wellington&Osborne,2001).		Finally,	with	an	understanding	of	
the	language	of	content-area	textbooks,	teachers	can	implement	
specific	discourse	practices	that	better	support	students’	
comprehension. 
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Appendix	I 
Contrastive	Markers 
but,	alternatively,	although,	conversely,	despite	(this/that),	even	
so,	however,	in	spite	of,	in	comparison,	in	contrast,	instead,	
nevertheless,	nonetheless,	notwithstanding,	on	the	other	hand,	
on	the	contrary,	rather,	regardless,	still,	though,	whereas,	yet,	
similarly 
Elaborative	Markers 
above	all,	alternatively,	analogously,	besides,	correspondingly,	
equally,	for	example,	for	instance,	further,	furthermore,	in	
addition,	in	other	words,	in	particular,	likewise,	more	accurately,	
more	importantly,	more	precisely,	moreover,	on	that	basis,	
otherwise,	rather,	similarly 
Inferential	Markers 
so,	after	all,	all	things	considered,	as	a	conclusion,	as	a	
consequence	of,	as	a	result,	because	of,	consequently,	for	this	
reason,	for	that	reason,	hence,	it	follows	that,	in	this/that/any	
case,	on	this/that	condition,	on	these/those	grounds,	then,	
therefore,	thus,	when	you,	equally 
Temporal	Markers 
eventually,	finally,	immediately,	afterwards,	in	the	meantime,	
meanwhile,	originally,	subsequently,	lastly	
